Cardiovascular effects of prostaglandin I2 and prostaglandin F2 alpha in the unanesthetized bullfrog, Rana catesbeiana.
The cardiovascular effects of prostaglandin (PG)I2 and PGF2 alpha were compared in the unanesthetized American bullfrog (Rana catesbeiana). Control mean arterial pressure (MAP) and heart rate (HR) were 25.7 +/- 1.1 mm Hg and 35.1 +/- 1.1 beats/min, respectively. Intravenous injections of PGI2 decreased MAP and increased HR in a dose-dependent fashion over the range of concentrations tested (0.03, 0.3, 3, and 10 micrograms/kg-body weight [bw]. Neither atropine (1 mg/kg-bw) nor verapamil (1 mg/kg-bw) treatment altered the MAP or HR responses to PGI2 (3 micrograms/kg-bw). However, propranolol (5 mg/kg-bw) significantly blunted the hypotensive effects without affecting the increase in HR. Prostaglandin F2 alpha (tested at 0.3, 3, 30, and 100 micrograms/kg-bw) increased both MAP and HR. Mean arterial pressure increased with concentrations greater than 0.3 microgram/kg-bw and reached peak effects at 30 micrograms/kg-bw. Prostaglandin F2 alpha increased HR at doses greater than 0.3 microgram/kg-bw. Neither the pressor nor positive chronotropic effects of PGF2 alpha (30 micrograms/kg-bw) were affected by atropine or propranolol. However, verapamil significantly attenuated the pressor effects without affecting the increase in HR. These results demonstrate that both prostaglandins have qualitatively similar effects on HR, but opposite effects on MAP. Prostaglandin I2 is a hypotensive prostaglandin, while PGF2 alpha is hypertensive. The pressor effects of PGF2 alpha are partially dependent on calcium influx. The positive chronotropic effects of both prostaglandins are independent of the autonomic nervous system, suggesting a different mechanism of action.